A new genotyping method for detecting low abundance single nucleotide mutations based on gap ligase chain reaction and quantitative PCR assay.
We tested applicability of a new genotyping technique to detect a low abundance CD17 (A → T) mutation of β-globin gene. The technique utilized a combined gap ligase chain reaction (Gap-LCR) and quantitative PCR (qPCR) methods. One pair of Gap-LCR primers was modified by adding specific sequences to the 5' end of the upstream and the 3' end of the downstream primer which served as a combining sequence for qPCR. First, specific mutation is detected using Gap-LCR; then, ligation products are detected by qPCR. Our results show that the amount of LCR products is directly proportional to the amount of template DNA. We further demonstrate that this technique detects a low abundance mutant DNA with a mutant/normal allele ratio as low as 1:10000. This technique was applied to detect a paternally inherited CD17 mutation from 53 maternal plasma samples. The results were consistent with those obtained by PCR/reverse dot blot of amniotic fluid cell DNA. In conclusion, by combining Gap-LCR and qPCR technology we successfully established a highly sensitive technique to detect low abundance point mutations. This technique can be applied to detect fetal DNA point mutation in maternal plasma.